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(57)Abstract: 

PROBLEM TO BE SOLVED: To vary field characteristics of the 
liquid crystal display device according to the purpose and state of use. 
SOLUTION: On an active matrix substrate, a 1st drain electrode 4a, an 
upper-layer 2nd drain electrode 4b, and a 4th electrode 5b are 
provided, and on a counter substrate, a counter electrode 5 a is 
provided. The 1st drain electrode 4a and counter electrode are provided 
opposite each other, and a liquid crystal layer 15 is applied with an 
electric field El which is perpendicular to the substrate surface. The 
upper-layer 2nd drain electrode 4b and 3rd electrode 5d are provided 
on the 1 st drain electrode 4a across an inter-layer insulating film 9 and 
separated from each other on the inter-layer insulating film 9, and the 
liquid crystal layer 1 5 is applied with an electric field E2 which is 
parallel to the substrate surface. 
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Zt&tz^ RJBWJIfillJKco— Aflyfz«.jJBfii<, f63?« 
KfflSlcJKBBT £M 21I<!:13 mat *<S-li*Sl3ga' 

i£f"f b tL/cStflSJSSt £tf°J L T la fgynigg,, 

[tf*if 2] «jI2-»(Z)*«lz(i, ftUailzWLTI 
*a>«#K»<k 2*Ja±<DSSE«<t*<. #«-S-E«i: 
&S«E»££SlMc3SSSl*TS(**;h., B£SEM 

KEKcDfciiS^ga. 

[ff*if3] ffjffi— »(7)KffilCtt % ^ilC^LT 1 

©5*»<7)te(7)t,(7)fcj:o:Kj6*E«lc. I2ilh7> 
^'>&< tt-*tWEJBl ««i:(D||fiBII»»(c. HE 

ss 2 aa*> cfci/m 3 sao 5 *><0'>ft < t t-^it 
jf$«**L. *<7)fia»ja**Lfc«a^Ri»p B iffl»^6o 

3 t c^iI5 , cLrL^^Ii^II2^^^^3^cI^Sa);S a 1,S^S 

Mo 

[ii^il 5 ] HEjEffEfllfccfc Vb5E«^E«(D 5 *» 

*><D'j>ft< t t-»t«>wtm«#ic fTEsn«a*<s 
*s*u *o«*»tt**itc«a*<tt»nn«»36^a)* 

£ S * L T I* * If 3R II 2 * fc f 4 3 I c 15 IE 0) £ a 

Mo 

6 ] ffiE«ffltt»Hfi*J*att** 6 ft £ff * 

III. 2. 3. 4*fcI4 5lCE«<3!)aM«8IB 0 

[if *n 7 ] iifrEJBnn«K«nae^ii7 2 «j ^uwjib^ 

_b ft &flt *if 6 f =Ett4);KM»SB. 

- [if ^ii e ] inEJimiKiiniifliv^ i u m ja± i o 

// mJaT"C&4»3RJi 1 , 2. 3 N 4. 5, 6£fc(*7 
l-ffiR0>;"8IIS^SgBo 

[if *if 9] »rar4-»a)»«(7)pawrc;-aa«A<« 
i$s*u K-wo>»fi(Z)5*»a)^rcBp H ijieaK3&<»j!t 
&*iT^«i:*i^ KJiRfltttsno)— ^rflijrcsi sa 
«*«f=fflsi=«i«-r *«s 2 mat m 3 mmt 

®i*»i::»itbj|'u ttfti «ai*tt-»(0*«a)3%(D 
■t5fr»izttit&4ifc»ra«at«nLr^*a»»s 



»»i *afi«j:iXK»isi«aa>fflaei;icKai2ttafcc»: 

IX t& m 3 ffi a <0 IS <7> 5 *> <D — 7? (7) «B <D & * GO a a I C A & 
&m<i£-^X., ffi»<0«CO&/?a)aai::t?Ll*ttfi£# 

[gHaranftiKH] 

[000 1 ] 
[0 0 0 2] 

[0003] B8iitt*<7)«a«^saa)«ia<7)-«ij$ 
^-r^r®iiirfc^ e St. B9 (a) i*fi6*coa»«s 
sa^fcitiT^^-r ^-7 h'j^x^scDi mm^offi 
jaccD— ws^r^Bia-efey, isig (b) 14139 ( a ) 

<0C-C* ttBSffiEIT*3D4o 

[0004] coaaa^saizfct^ri*. usic^-r 

^ 5 IC S $6$|f££t& 6 a ±\Z TFT3, Kl/-f >Ba 
4. y-KiBtt (H*1*r) fc.fctf-r-^EH CBS*-* 

Sffi6 b±fc^ffiiaa5. -h=> — -?<< 1 3fc,fcLKii 

«• cc7)fSSffia)p B ii&:ici4, ssn s^^^^ris 
Ba*ssa/i<*j3cS*Lri^s 0 

[0 0 0 5] CC7);a B B a S^^Sfcfc^r. T^P^r^y^ 
H'J^XSffili. 0 9IZ7Kf cfc^fC, ffilttlffi6a± 
X-f ^ LtOT F T 3 3ft<7 h 'J 

*ITI*5 0 T F T 3 COy— h 1 c l*^SE«7? 

J=*oTTFT3A<jBBl*4lft 0 TFT307-X2c 

i*ft#EttT? & €> -7-*- ^ e$s 2 co^ii^aj^ ft y . f C 

Et* 3 t -r-^ Ett 5 t it. KWz&mTtZ & o \-UWL 

*nri^*, t ft 20 Ku-f >tt*^aa-ea&« ku / 

-f>aa4 0)»iKffl^b&-6o CCD Kl/-f>«« 4 14. 

y- h*6^M7 tnBi^Lr««i8«E«8 cb^tfsjLr 
[0006] co«k5ft««cDaa**sgar=teixT 

fil»«±0)«ffiiaa5tSJBi||-r*C4:lcj:y % «AS 
1 5lr*fi*ffifzj}LTSttftai|L^H]j!iD$*i4o" JSZT 
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roo 0 7] tz%T\ asaa^sicii, -f&Mizm 
[0008] ±tmm??-mm£ 3 Bm7F&w:\z&^T\z. m 

[00 0 9] Z(D£ 5U^7jkCDZ2 > h7X hC0^T*^J5 
^*<fc£*lT£Tl*6 0 #J*I*\ t#M¥ 7 - 3 6 0 5 8 

[00 1 0] C0)««*ffla*a»»lllcj3L^Ttt. « 

T'fe£fctf>. SB 6otL$ 5 Q 
[0 0 1 1 ] 

*<at^t^t»tt**LTl^. fiiSJ^;£ a B a 3E 
[00 1 2] tZbV. JRaasaBOfcSftlCOlxT 

[00 1 3] ft*<7);« a B a g^j£ST'l;*. 



cooi4] **Mtt±iB«e*awfl)Ba&<Ba-r'<< 

[0 0 1 5] 

Jfi«K*<» (+ & *LT i>6 t * f c , KB Pb1$6«IR(7) — ?5"ffliJ 
B«A<. ffi*fflf=«Slc«H!r4K2Bai:K3 
B«t/)<*lj»SlzK[tbH % R*i BaiiE-fcKD* 

y. -ta>cticj:y±EgM3&<i«j5eaF*L-So 

[00 1 6] *^<7>;& B B aS^Bfzfc^T. WE-* 

«)sie« t tf> s-m^mz t «-s«ibis t £s i Mix 

**i*Tiait&*i. tt*aE»<05%(D-SBj3j;tftt« 
#Ettl:: % Hi ^Mh^>vX££:ft*LTfiJEMi Qfl 

[0 0 17] *JBMO»aa*SBl::fcl*-C\ fTE-* 

* i»hk l tates i Ba 

ma $ *l r ^ x t <t i * . 
[ooi8] **ffl<D«fia^gBizfci*-c\ wrfijE* 

E«fc«fctfmrE«#E«a>3%(&^#< <h hijIE 

wi B«ta>wiHffl»fc, mESS2B«*>cfcuf»3Ba 

[0 0 19] *^0^CD;Sa B a a^gS[zfctNT. HUfET&ffi 
E»fc*LKH5E«^Eaa)5*»(Z)^3S:< tt— ^<t. 15 

Em 2 safccfctfs 3 mao a *>o'>tt (^t-sto 

-WBBBB»lc lWE*-iBa^BB**i. *0>B*»Jifc$ 

*l.fcBa*<KI»PdI«f »^ hCDftZmyt LX L^-C t cfc L^ 0 

[0020] **W(Z)ajiassBi=teL^T, ffirEBn ' 
&itnii« Ami* & -3 r t t * i \ D 
[0021] **B(D»»a^g«i- fcL*T. mrEBPJi 

[0022] **Ma>aaa«sBi=*5L^T, mEBm 
[0023] ««na>«aa«SB(DEiti^tt % 
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a *. <7»t^lz»fB*ftj|»J|i/»<Jft(t £>*iT 1*4 t &lz. 

i&mmtkmmo-ysmtzvn sa*<. ffi^ffljzfflsizH 

[0 0 2 4] JSIT. **W©ftffll=OLiTttMr-6. 

[0025] ^^Bjizfe^r/i. SLMc^ffS]LriS(t^ 

£fc. StM=»PHLTKl+b*Lfc»2»a33J:^K3« 

stsiPs^ajiiceniDr-So -<7>mi®a<t. 1211 

fc«fctf*3«a±:l*. »M*l»Bltlini^LT»(t&it 
Tl^ 0 Sfc, S*[Sj«ai4. fft<D«a<kl*«fc4S;R± 

i:isitbtiru^ e zotz&h. «-«a*attLrwjw-r 

[0 0 2 6] =&UIifZ*tLT. 1 *a>{t#Ef*£ 2*Ja 
i^SEtttSISftr, 2*ja±OTj£3fcE«<7>5%a> 

$«c<rt. s-«aco»ffi*aaLrwj»r*ci:3&<T* 

*Ja±0)<I^E*j|<h £t£(iT\ 2*<D«4fEI*<Z>-5*>(0 

s&<rt* ^macDmii^^Lr^j^t-^c^^T' 

[0027] m^ mmt&m%t<Dmr$uftiz. mzm. 
a*fcr4K3«a£ML-cifl:i*si % PRmff^&ai 
^**/>*K2fia*fc(4»3«a^«fcyis*$*L4 0 & 
K2«a$fei2ff3«a^»Eii^:(Dninn» 
^ *i«asiiLt»i+4t, «m«^&an* 
*a<ki «a(c«*:yajt$tt*o 

[ 0 0 2 e ] m 1 aa .t 12 sa*> «t urn 3 «a t on 

[0029] jiMieitigKonjiai ^mja±i opmia 

[0030] woajEjHEsantiBUi-riiid, nt 
«t»ifii«ata)tti=*<c-6«tts*iL-&i^ic. S2 

*atJB3«atO)«B(c»L^«ttS#i-6t, & M 
EP*0£^£ o *2*atJB3*at<D*l=»<i:4 



i^^^^-^^^ic. mi mat wraaatoffliz^L 
^m&£#*<5<t* m&mtzmfcmmzttLTJkwum 

[00 3 1 ] 

[00 3 2] (Sgffijgffi 1 ) Q 1 (a) tJcfclXHl 

(b) itmt&mBihmam^&Wio^fii^Tik-tmsm 

2 ( a ) (da— a' %m&mx&& 0 

[0033] zcD&ihm^mwiz. mMZ7nt£z>\z % 

mi KU-f >«8 4 a tS(SHfi±fl)J}(5Ha5 a i(4 

sivcariPiLTRit&fu ftjuii sicaissBi-fct l 

-?d. 7^f^7h'J^XlS±(^±ii2K^> 
«fi4biB3lg5btlt mi KK>tS4a± 

\zmmmmm 9 swi^ lt »ft b*u bmihkr 9 ± 
• T?SL^ic«HiLrfcy. mh sicssssiz^lt 

[0034] ±IB7£t*:7v MJ£ |U2fC 

1 KW>tg4a, ±is2KW>ii4bfc^O* 
S3tfi5 bA<Rlt&*LTl^ 0 mi KK>tg4a 
t±mm2 K^>1S4 bfc*UfS3tS5 b <tl*. 
■ M»61tJR9 $BB^^L"C»f+t)*LTL^ 0 $fc % mi 
KU-r>M4ai*E«1 a, lb, 2£<D«#KB# 
\Z. ±112 KL/^>li4 bfc^l/l3li5 b^l 

[0 0 3 5] Sfc, ±IET^-r-r^-7hy^x*«r=: 
(4. #li^lc^LT. 3tIE«tL-C*iy-hE«1 
afc<fcrX»2y— KEttl b<Z)2*#Klte>*U -fl^-E 
fcf £: L T -r — £ ESS 2 7b*I£ f+ £> tiT I * -5 e 
KE»1 a fe<£l>*m2 y— KE»1 bt, -f-*— £EfeS2 

tttSLMcsaLri^*. mi t ft 3 a coy— K i4m 

1 "r— KE«-1 a (7)-gfJT*& y. m 2 T F T 3 b0^- 
H**2y—KE«1 bC7)-S!J-Cfe>g)o mi TF , 

T3afl)V-Xij2TFT3b©V«Xtlt ^— ^ 
E»2<D»tt»Axf > 4c« 0 miTFT3a<7)KU 
-fXimi KU-f >fi4 a tD»ttSB^t,3jf y , H 2 T 
FT 3 bOKU-f>IJTi«2 KL/-f>M4 c^L 
TJHMfi|»Bl9<Z)3>$^ (.^_ ;uaJl 0IZfcL%T±»- 

m2 K^>i84btjia$iirt>4 0 
[0036] ±temi K^>»a4ait y 

-3Tttf+&*u-c*5y, mi K^>ig4a, y-nfc 
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»JR7fcJ:tfK2>r— hE»1 b^figffltffSSjSfii: 

*on^4. -Jj. 12 Ku-r>«a« % jiMfMUH9 

h*-;ugii 1 (cfc^T, ^— hlft»K7£ 
i>LX. mi y- HBtti:(7)P H 1lz»B!ieai 2£Bf£L 

[0 0 3 7] 2*|6] affiled ii ("^Tcfc 9fc. 

«6»tt»ffi6 b±lZ*flP]»fii5 a, ^37-7^^13 

fcc^t/ii^i 4*<Kit6*i. $ajii 5\zm?&mm 

[00 3 8]^ CO;g a B aS^SS^SiiX|f (CO^ 
02, H3fccfctfH4£m*T!ttBJl-r-5 0 ID 
3fc£tf[g]4[::fc^T. (a) \$m2 (a) IC*g^ 

(b) ttS)2 Cb) (rffiS-r^^r® 

[0039] y^f^^h'j^xiffift 12 3 u:^?- 

y-KEttl aC0-aifC^fa]^-^^5|3mi TFT 3 a 
£ff2fi£L, *2y-hE«1 bCD-ffllcfcflfi] 
t ^ J: 5 CI 2 T F T 3 b J Mt 

8L £E«2, f©»e«T*j&6SlTFT3afl) 
V-X, 12 T F T 3 b(Dy — X, TBR2Kb-f>» 
S4cfc<fctJC»1 KU*f>««4 a ZBf&Tjr&o Z<D 

mi Ku-r>aa4ai4. K2y— ke«i bic* 

[0 0 4 0] &lz % HUfZ^TcfcdfC. «IHfMtB9$ 

>*ffl4 b£0)«««tt«£»£fctt(Da>*/7 

0. fc£t>*±Jim2 Kl/-Ot«4 bfC*I#J§gl 
2 £ISff&fc<tf>(7>zi>£>7 h*— ;H 1 ^/^— 

ff3//m0)JimU6Jtfl|9t»rtLfc o C0)JIIIIIIBIUI9 

h*-;n o. i i S»«Lfc 0 
[0 04 1 ] tttvc. !U2lc^rcfc^(z, gr B 1$6^JH9 
0>±lz. StM=liHJLfc±JlK2 KU-f >«»4 bfi* 
U'l3lg5bSM«o COB» % ±JB»2KU-f> 
««4 b££tfS3««5 b f4. mi K^>t84a 
_±:#E»1 a, 1 b. 2t(D*3M|5»-c. *n«||fl|9 
ZfcVzftLTni KU-f>«g4atIltS«k5i:» 

jar 4. 



[0 0 4 2] *tftgffi(£. (Si IC^-T^ 5(3. Jg 

Sit££ffi6 b±(c. S5feKi 4. ^7-7^;^ i 3fc 

[0 043] ^-<DSL 7^7f -f^^MJ^Xiifccfca' 
»BlS«0«ffi^EfpIil?»jaL. t: 

12 KL/^>fi4b, 83185 bfcJzVWlpjaaS 
[0 0 4 4] &&lz s 'TZ^r-c h U £X81K<t*tfa] 

ifits, mi Ki/-r>ag4 afccfcysisitfis a t 

saALTaAnsitifrizticcfey. %as^si 
1 *<5Sffir*. 

[0 0 4 5] C<7>;&a«^MCDlgIi;*;£|ZOO 

[0 0 4 6] ±E7*f-f^7MJ9xl«l:(t mi 
y-KEttl ai:»2y— KEI81 bt©2*0)y«h 
E«/><* mi TFT3atl2TFT3b £ f-fc-/? 

fcBS*ss*(D*#icsisr£o -e-lt, 2*oy-h 

EfeSl a, 1 bl:8faStifc2^TFT3a, 3bf 

1^4 a t±mmz Kb^>ti4 b <t fcaa 

[0 0 4 7] mi KU-f >ti4 a IZiZftfam 

«5 a <k*fc51If££^*.£c«fc dj: y. ;g B B a i i 5 (z 

stss®ic*tLrsit^^^^<h Lr^-r^mi^ e.i 

^iSE2^DL4U\ C*LlC«fcy % aa»^i 6^ 
Sil 5^iSiit-^7tt;*g B e B ^i etOftHJifiito/j: 

[oo4 8] *fc, lEtufty, mi KW>I@4 
ai^ttwisimat^Li^tt^ii-act^cky, ;S B s a 

>«a4br=iiK3*a5bt*tt««f4s#itsct , 

iSSJf 1 5*aar436i:*»»^i 6(DS|fi 

[0 0 4 9] C<7>J:5(3. ^Xtt«ffi(7)«as^ai= 
cfctili. fSfi*'=B3an$*L-6fi5!L<7)^[ais»jffl|-rSwi: 
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IS, i ^CDx-SEISirfctLT 2*0)?— hE»A*»rt 

[oosi] s&ic. «sis»na>«as^sBrc£i^ 

Tf*. mi KL,^f>If 4 a £»E«1 a, 1b, 2^: 
0«*«#fz % ±«B2Kl/<>lfi4bfeJ:t;B3l 

as bA<»f«jfti»)B9SiHji=^Lr«***trL^* 0 c 

CD/r<tf). ±1^2 Kb-f>lg4b^TafO 

t«4a^ftE«la, lb, 2ir(7)E§r e 1^bS^'55 , c 

[0 0 5 2] (^lfi»S|2) 15 (a) \t*n&te1R<D 

^^oWfiE^^-r^ffiEiT'a&y, ms (b) tins 

(a) <7)B-B' «WffiHT*fe4 0 

[0 0 5 3] COT^fH'^h'J^XMlJ, 7$t- 
ffi±(Z)±JI«2 Kl/-f>M4bi»3«fi5 birl*. 

mi Ku-r >««4 a±iz»pjnftiifli9tnnr=^L-ctt 
ite>*u *M«itJBi9±rsLMciii«iLr*jy % ft M 

J0054] ±kt$t*?v Hj*x4$«tt % msiz 

^T^olz, l61SIS6a±f:, &Iil:^Lt2o 

(DM 1 K U-f 4a, 4a. ±Jf§> 2 K U-f 

4 bfccfelXK3»S5 b*<»lt£>jh.TL*4 0 2 OCDH 1 

cfcv*3«a5btit mmmmn9&mtzn>LT&ti 

t>*iri^ 0 *fc, 2 0(X)m 1 Kl/-f>|84a, 4 a 
£#E»1 a, 1 b. 2t<Dm&BWz. ±112 KU 

-r >«« 4 b as * .«« 5 b *<*m«jui 9 smiz 

[0 0 5 5] £fc % ±K7^<77MJ*X»«|;: 
IS, *Il*l=«LT**EtttLrKl>r-hiBaiA< 
«#E«iLT*l7 s -*E«2afc.fctf» 

E»l£, Ml f-^K?2 afc«fcO:»2-r-«rE»»2 
bfcttSlMzXaLTl**. ff 1 Ec* 2 a 

<B**i^fiE**iTi*4fca&(::* mi Ku^>ig 4 

a, 4 aA<»KS*tT20l = tt:orfcy % 
*lfcTFT3a. 3at20l:^oTL^ e mi KU-f 



>««4a. 4 a(Z»SE$*lfcmi T FT 3 a. 3 a <7> 

y-ht±i»2 kk>««4 biz»«**ifcig2 t 
ft 3 bcoy-Ktii. ke«t (D-arcaD&o - 

^ HTFT3a, 3 a <Z> V — Xl*m 1 <F>^r — £ EI8 

2 a C7)^aJ^b^ L J, I2TFT3 b(7)V-X(il2 
<Z>-r — *E«2 b<Z>#lftffl^&fc£ 0 *fc. mi TFT 

3 a. 3a(0Kl/-f>li«1 K^>l@4a 4 4 a CD 
»«fflS^?>4cy, S2TFT3bOKl/-f>liTJS2. 

— ;uffli oizfciNr±*Jim2 Ku-r >m*i4 b tffisBis 
[0056] $biz, g2 Ki/^f>i&t mmtmm 

^^LTs mi y— hE»t<D|Hlfztt«iS*l 2S»« 

[0057]-^ ^s^cn*, ste^si^niK 
&*u aJi»i=«-r*aaBi=(iEfpiH oas 

$ an $ *i r ;« a m t u r> r ^ 4 0 
[0 0 5 8] XlZ, zco^^ a m^m(Dm^Jlmtz'^l^ 

6ti£lf®7lZtel^X, (a) /*E|2 (a) (Cffi^ 

■r^^BHTjfcy, (b) itB2 (b) iztE^it&mm 

E«l£»j«U ^CD±^S J 5 c i:5[cy- K$6^H7 £ 

IC. 2^HTFT3a, 3 a 0)*»#JIfc«fe 2 
TFT3b^?ftlH«n o H(Df- 
^S2a, -ta>#ttffl-e&SJBl TFT3a. 3aCD 
V-X, m2CDT r -^Efe§2 b. j e<7)^l!|$ai-C30'Sm2 
TFT3bOV-7 s * 2 T F T 3 b CD V — X, T/IM 
2K^>|S4cfi«feU:Sl K^>|S4a, 4a 
^JBfltfio -C0B% x mi KLy>T>aai4a. 4att, 
mi J r-*E«2 a(C»Ka?*lT2O»liE**tft 0 

^p-bxrz.tyfTact^-e**. 

[ooeo] arc. B7^-r*5[c. gPalffiStrng^' 
ff^iSL, TJim2 KU-f >«fl|4 c i:^±ig2 
>««4 bi(D««M»«SKS*:«)a)=i>dr/7 K^- 
^10, fc«J;i>'±Jil2 KU>r 4 bfr|SS(]§gi 

2^Sff^/ r( ftcoa>^^ h*-;n i $.,<5r — 
t- 4o **lfi»l8-eii. HJS^Sii tRUfiz, 

^ 'J ;U*»6 fflixr BW 3 m mCDgP B 1$fe^JiI 9 L 

[oo6i] ttt^r, H5izsrcfc5r^ ffm«»B°9 
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yB3ta5bSMt4. CGDB#. ±Si2K^> 
a«4b6J:i;»3ta5blt mi K^>tfi4 
a. 4ai:«-K«1. 2a, 2btO«mT\ JIM 
*6SH9 SWJIC^L-CKI KU>f>li4 as 4a<hS 

[0 0 6 2] ^CD&. SlfiiKBitH»l:Lr, $ B s aS 

[0 0 6 3] 3»fc, CO;"aa*^aEaa)ffilB55a(coL% 

[0 0 6 4] ±tEr^T-^^-7hy^^*tfiI=li % 7h 

20f-9E«2 b t©2*©f«*E9^ mi TF 
T3a. 3 a tR2 T F T 3 b t^Cftaj^r^ 

fi^EJUlzKETSo fLl, 1 hiBS 1 lc» 

*3!^tl/c3OC0T F T 3 a. 3a, 3b^^<5> 
yT'ON-r^CtlCeky. mi KU-f>«i4a* 4a 
ir±Jfm2 KUOia4 b t tzn±i L/cif A^lf 

[0 0 6 5JMAI1, Ml Kl/-f>ta4a. 4 a lc 14 

** 5 a t «<t * «tt s# a « = 1 1= * y . a jiji 

If El £Eflaof-5>„ -?-;h.<tPB$lc, ±gl2 Kb-f >i 
®4 b Iclijf- 31:415 b Ll^li^-^&cirlz^ 
L J. «AJIi 5l=*fiaBlcajLT*¥<Cl«»*±i: L 

CO 0 6 6] $fc|4. mi KU-f^M4», 4 a 1=14 

BWHLttl*. *-*i£'fB]B*l::. ±@I2 h'l/<f^t«4b 
1 = /** 3 «£ 5Jti ««f 4 - t J- j; y % ' £ 

4W#£EParr4. C*ilcj:y. fcA'fl^l 6£*1gg 

i 5 ?jSja-r-53t<kjasa-?-i 6a>sia75fS]<t<7>&-t£ 

[0 0 6 7] w©«fe3f=, *3UfiKno>;&A«;p£Bf= 

vmmviisaz&cx, &»nvHtttitiit&z tire 

[0 0 6 8] **tt»ffl©*AasSB«| = fc|.* T 



[oo6 9j ^mmm<x>^m.^m.\z^x 

W& 4a. 4 a <t 1 . 2a. 2bt OTtgJfgfS^ 

M«ltB0*iBi=^Lr«*$*i.rL^ o zmtztb, m 

*I4\ -hJWm 2 K U-f 4bf Ta ?03tlTK)S 

t"-5<!:. C+L^jgjtJBt Lt. mi Kl/-f>tS4a, 
4 a £*EIRi . 2 a\ .2 b <b OKfflfr c,si*i* it £Bfi 
<-C«tA<T:#4 <> c*il=«fc*y. »|3i*fiflll=JBfiS$*i«. 

[0070] $ *s8jfi»»<DaAa*s«i=«fc*i 
•i. -7 s - f*«*a>«*ii*a#M*tt*©aA»ffsat 

[00 7 1 ] jji±. **WOSEJfiJB88f=oL^rttWLfc 
[0072] j|Rg«e«tfli ^ LTiiSjaaMi-efc 

tg.#.frt>1 Mm~1 0//m-C3a-S(DA<M$L<. ££>(= 
M£ L < 143 ^ m~6 u m-Cfe^,. 

[oo7 3] mi Ku^v*a±ic, nmifiitn 

£MI=* LT ±®M 2 K U-f fc *orj5 3 Wm&ttL 

ltfcA<. ±|fg2 h'U-f^IfcJ:yi3li±|;, Jf 
IWieiilI*IBl=^LT. mi KK>««SBit4«jsi 

[0 0 7 4] mi -KU-<>»iaj3*tfJ:Jl«2 KU-f> 
*«I4. «-H*l=»UT1 -3Ja±»ltc,ftTt^l4J: 

<. y- hEflffil *l=a*LT-T-*e«*<3*l2LhlS 

ft&*i.r^rt,«tt^ '>«t<tt. mi tft^i 

2 T F T **<f ofc-r-^E**fcl*»ftofcy- h-SH 
ai=»fie$-a-4CtlZj: y, 3-T F TICjg-BSS:^./- Kb 
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*E«*Bli:*tt/£ltttltfcli*l=li, BlTFTfi* 

[0 0 7 5] ^/c. ±112 KU-T >lSfcj:l>'l3S 

[0 0 7 6] Sfc, ±fBHJg^fiJr(i, Cs on G 
a t e*5Ca>iafl*^SjBfC-DlxrItteBLfc^ Cs 
on C o mm o n ^xt<Z>;"Sfi«^gaiCOl*T tiSffl 

[0 0 7 7] X-<7f>^<i:LTTFT^|g 
(tb4x^;S a B a a^SMIzo^rg£0^LfcA<. M I M (M 
etal — Insulator — M e t a I ) M^t^ 

[0 0 7 8] 

[0 0 7 9] ftffl*(c»LT1*(0«#EttfcJ:lX2* 

Ja±(7)SSE«SJaitr. nt@fcJ;u:i2l}SJg 
^ S**Ettlc»»r4c<kfCcfe y % ^aic&j&Lfc 

Ja±<7>te*E*8*>J:lXl *a>jE»E»£H:l*T. Hi 
«fc <fc JB 2 Iflfft&ilfEMICKtlti^ <b ICcfc 

r, E»©*»sit*>-r 1 &»A<tt<. fltiI£fgB§<bt-& 

[oo8o] *i «atftE«to)«Maj»(z. i2i 

»jsica?#t*a*»<z)/<*->s/jx*< lt, sas^s 

[0 0 8 1 ] -•&«»BtT7ft*e*ttT^'/;u»8i.tfflL% 
[Hi] (a) tjjctf ( b ) [*£ffi»ffil asus^s 



[B2] ( a ) f*. nifi^ssi <D;-aa«5f?»a$«)K-r 

&7^7 -r-r h 'J ^^SficD^ffiErfey , (b) it 
(a) CDA-A* jafifiHET'feSo 

[si 3] (a) is^if (b) liseifi^sg i (Djaassg 

[B4] (a) t$±Xj: (b) l*8IJSff2Sg 1 CD&aa^ 

[HJ5] (a) li % HJgff5^2C7);g a B B^^gS^tg/S-r 
(a) CD B — B ' «BfffiEI-ca&4o 

[B6] (a) fccfeV (b) l*XffiJ&ffi2<7);8a8*;£ 
[H7] (a) fccfctf (b) I*3effiff$i6 2<^«fl«^g 

[Bis] tt*a>»as^»«cD«ja<7)— ffj^^-risfffiiii 

[119] (a) ttffiXOSaS^eB^ftjrr 57$t- 
-f ?V MJ^7X*«<D¥ffi0T*3&y. (b) fi (a) <7) 
C-C* »BfffiBT*ft*, 

[ff#0>IftW] 
1 y-hE« 

ia mi y-HE*g 

1 b f 2>f-hiBiS 

2 T-^Eifel 

i 2 a llf- $E« 

2 b I2f-^IHI! 

3 a 11 TFT 
3b M2TFT 

4a mi KL-f>ia 

4 b ±H^2 KW>fg 

4 c T1I2 KL>-f >«a 

5 a ^flaltta 

5b g3 na 

6a, 6b *&jttt£4£ 
10,11 h*— ;u 

i 3 

1 4 jg&jf 

i 5 »as 

i e *a»^. 
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